Chronotropic response to hyperosmotic solutions of isolated rat atria.
The changes in spontaneous rate of isolated rat atria in response to increased extracellular osmotic pressure were examined using sucrose, urea and several polyhydroxyalcohols (mannitol, glycerol and ethylene glycol) as test solutes. Sucrose, mannitol and urea induced a fall in atrial rate, which was transient with the last compound. On the other hand, media made hyperosomotic by addition of glycerol or ethylene glycol increased the beating frequency. Sucrose effect was not affected by low extracellular calcium, nifedipine or atropine. Glycerol-induced increase in atrial rate was a calcium-dependent mechanism sensitive to nifedipine. Thus, positive chronotropic effect occurs in the rat atria only with certain diffusible solutes which probably promote calcium entry. The response to pure osmotic change, resulting from changes in concentration of ions within the cell as water moves out, is a negative chronotropic effect.